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Abstract
In this paper we explore an alternative scheme to assess the suitability of adopting a common currency by
Western European countries. It is based on the role of common regional shocks in the determination of
output. The results show that the OCA theory well explains and predicts participation decisions in EMU. We
also find that our OCA index is highly consistent with two popular schemes that have been introduced by
Bayoumi and Eichengreen [in: F. Torres, F. Giavazzi (Eds.), Shocking Aspects of European Monetary
Integration. in Adjustment and Growth in the European Monetary Union, Cambridge University Press,
Cambridge (1993); European Economic Review 41 (1997) 761–770].
D 2003 Elsevier B.V. All rights reserved.
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1. Introduction
An optimum currency area (OCA) is a region in which countries would be better off with a common
currency or tightly fixed exchange rates than with floating exchange rates among themselves. The
seminal contributions by Mundell (1961), McKinnon (1963) and Kenen (1969) show that symmetry of
shocks across countries, openness of the economy, and well-diversified economy tend to reduce the
necessity of exchange rate changes while maximizing the benefits among members of a currency area.
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Bayoumi and Eichengreen (1993, 1997) have operationalized the theory of OCA by quantifying the
core implications of the theory in the context of the Economic and Monetary Union (EMU). In the 1993
study, they compare the correlation of supply shocks with Germany, the anchor economy in the currency
area. In their more recent work, Bayoumi and Eichengreen (1997) construct an OCA index based on the
variability of an exchange rate between a pair of countries explained by such factors as symmetry of
shocks, openness and trade dependence of an economy.
In this paper, we explore an alternative scheme to quantify the OCA index in which structural shocks
in the economy are classified into global, regional and country-specific. Global shocks affect economies
both inside and outside the regional boundary while regional shocks are common to the economies
within the region only and country-specific shocks are unique to each country. The importance of
regional shocks in the determination of output—which are supposed to capture symmetric shocks within
the region—would constitute a prima facie case for a currency peg and thus employed to assess the
suitability of adopting a common currency.
The remainder of the paper is organized as follows: Section 2 describes the model and Section 3
reports the estimation results. Section 4 compares our OCA index with two of Bayoumi and Eichen-
green’s and compares the predictive performance of the three indices. Section 5 concludes.
2. The model
Consider a three-variable model with global, regional and local outputs: y g; y r; and y d: All variables
are in logarithm. They are subject to three types of shocks, namely, global, regional, and country-specific
(ug; ur; and ud):
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where AijðLÞ ¼ a0ij þ a1ij Lþ a2ij L2 þ : : :; is a polynomial function of the lag operator, L. In the matrix
form:
Dyt ¼ AðLÞ ut ð2Þ
Global shocks affect economies both inside and outside the regional boundary. The two oil shocks of the
1970s may be termed global shocks. Regional shocks are common to the economies within the region.
They can arise from a common shock or from coordinated policy actions within the region. German
unification of 1989 and the Single Market Act of 1992 may constitute regional shocks for Western
Europe. Country-specific shocks—to be interchangeably called domestic shocks or local shocks—are
unique to the individual economy. They may arise from disturbances on aggregate demand from
monetary–fiscal policies as well as shocks on productivity or the terms of trade.
Regional shocks represent symmetric shocks within a region and are expected to be important in a
small open economy or in an economy with structure similar to that of trading partners. For a country
considering joining a currency union, the prevalence of regional shocks—which affect countries in the
region in a symmetric fashion—should provide a prima facie case. On the other hand, the loss of
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exchange rate flexibility could entail heavy costs if dominant shocks are country-specific as they are
likely to be asymmetric across countries and thus require exchange rate adjustments. The model also
includes global shocks, in addition to regional and domestic shocks. Although global shocks are
symmetric for countries in a region just as like regional shocks, the importance of such shocks would not
make a case for a regional arrangement. Instead, a more global arrangement encompassing a larger
number of countries might be a better course of action to deal with such shocks.
Following standard structural VAR analysis, we assume that the structural shocks are uncorrelated and
of unit variance: VarðutÞ ¼ I : We employ the following identifying restrictions to recover unobserved
structural shocks from reduced-form innovations: (1) neither regional nor country-specific shocks have
long-run effects on global output; (2) country-specific shocks have no long-run effects on regional
output. In terms of the coefficients of the AðLÞ matrix, these long run restrictions amount to A12ð1Þ ¼
A13ð1Þ ¼ A23ð1Þ ¼ 0: They are generalizations of small-economy assumptions. Thus, an economy is
considered to be small in a region and the region is only a small part of the global economy. We impose
the assumption only in the long run. No short run restrictions are placed on the dynamic effects of the
various structural shocks on the three kinds of output.
3. Empirical results
Output is represented by industrial production for 15 European countries—Austria, Belgium,
Denmark, France, Ireland, Italy, Netherlands, Finland, Greece, Norway, Portugal, Spain, Sweden,
Switzerland, and the UK. The US is used as representing the global economy. German output is used
as a proxy for regional output. In the following analysis, we assume that each country is considering
joining a currency area with Germany. Quarterly data for 1960Q1 through 1998Q4—with the
exception of Denmark, Spain and Greece which start at 1968Q1, 1961Q1 and 1962Q1, respectively
—are obtained from IFS CD ROM supplemented by OECD data available through Estima. For the
purpose of comparison, we classify the 15 countries into group I (the ‘core’) and group II (the
‘periphery’).
Table 1 reports variance decomposition of forecast errors. For space reasons, we report only variance
decompositions for domestic output at the 20-quarter horizon.1 In all cases, the VAR model is estimated
with four lags. Global, regional and domestic shocks are denoted by ‘U–G’, ‘U–R’ and ‘U–D,’
respectively. In both group I and group II, although not reported here, global and regional outputs are
mainly explained by global and regional shocks, respectively. Interesting differences emerge for variance
decomposition of domestic outputs. Regional shocks explain much greater portion of domestic output in
group I countries than in group II. It is highest in Austria at 62%, followed by the Netherlands, Belgium,
France and Denmark. The role of regional shocks is surprisingly low in Italy and Ireland, where
domestic shocks dominate and explain more than 50% of short-run fluctuations of output.
In group II, in sharp contrast, country-specific shocks are dominant over regional and global shocks.
Regional shocks are much less important than in the first group. With the exception of Switzerland and
1 A more complete table of variance decomposition for global and regional outputs as well as domestic output for four-
quarter forecast horizon as well as 20-quarter horizon is available upon request from the authors as appendix to the paper. The
appendix also includes the results of unit root/cointegration tests and robustness checks on the model specification.
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Spain, regional shocks explain no more than 30%. Among the group, country-specific shocks are far
more dominant in Finland, Sweden, and Portugal reflecting perhaps their industrial structure and
relatively resource-dependent economies.
To investigate how OCA qualifications have evolved over time, we split our sample into two sub-
periods. The data are divided at 1979Q2, which marks the formation of the European Monetary System
(EMS). The results suggest that regional shocks are in general more important for group I than for group
II (exceptional cases such as Ireland and Switzerland continue to show up in both periods). Country-
specific shocks are dominant in the determination of output in group II. Interestingly, those local shocks
became more important in period II—at the expense of global shocks—than in period I in all group II
countries except Sweden. This is not surprising given that period II is characterized by the absence of
such global influences as the Bretton Woods system, controversial US monetary policy and the oil
shocks of the 1970s. It should be noted, however, the tendency is observed mainly in group II countries
but not in group I countries. It may suggest that countries in group I were more reserved in exercising
their individual economic freedom after the collapse of the Bretton Woods system and tried harder to
maintain some sort of fixed exchange rate arrangements.
Evidence for high or increased regional integration in the second period is observed in Austria,
France, Italy, Greece, Portugal, and Switzerland. All became part of a single currency area in 1999
with the exception of the late joiner Greece and non-EU Switzerland. In some countries like
Denmark, Ireland, Finland, Norway, Sweden, and the UK, the role of regional shocks remains
consistently low or declined sharply. Incidentally, these countries either have decided not to join the
EMU or had to go through exchange rate realignments to remain in the ERM. These findings
Table 1
Variance decompositions of domestic output
U–G U–R U–D
WP Per I Per II WP Per I Per II WP Per I Per II
Group I
Austria 16.5 19.0 6.1 62.3 54.2 75.6 21.2 26.8 18.3
Belgium 21.2 19.4 3.4 42.9 48.8 38.5 35.9 31.7 58.1
Denmark 15.8 26.8 10.2 39.5 62.2 16.8 44.6 11.0 73.0
France 21.8 27.6 0.8 41.0 24.9 70.0 37.3 47.5 29.3
Ireland 30.5 48.9 55.1 0.7 10.6 5.3 68.8 40.5 39.6
Italy 38.7 37.3 11.2 6.7 0.8 48.1 54.6 61.9 40.8
The Netherlands 16.3 1.3 22.9 43.6 70.0 37.4 40.1 28.7 39.7
Group II
Finland 24.0 17.0 35.0 4.8 26.9 5.2 71.1 56.1 59.8
Greece 26.0 38.7 7.7 22.8 12.1 22.7 51.2 49.2 69.6
Norway 42.9 8.0 0.8 18.8 5.2 5.0 38.3 86.8 94.2
Portugal 16.3 42.3 1.0 18.9 7.2 29.2 64.8 50.4 69.9
Spain 31.5 21.9 16.0 33.5 41.5 41.0 35.0 36.6 43.0
Sweden 27.2 9.4 64.8 5.8 31.5 4.7 67.0 59.1 30.6
Switzerland 25.5 33.2 5.4 34.9 31.7 51.4 39.6 35.1 43.3
UK 38.3 54.2 12.8 8.1 13.6 8.8 53.5 32.3 78.4
Note: (a) WP, Per I and Per II represent whole, first and second periods, respectively. The respective time spans are 1960Q1 to
1998Q4, 1960Q1 to 1979Q1 and 1979Q2 to 1998Q4. (b) Variance decompositions are for the 20-quarter horizon.
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suggest that our index is able to detect a change over time in a country’s suitability to join a
currency union.2
4. Comparison with Bayoumi and Eichengreen’s Indices
In their attempts to apply the core implications of the theory of OCA and quantify the suitability of
adopting a common currency, Bayoumi and Eichengreen (1993, 1997) have introduced two conceptual
analytical frameworks. Their 1997 study operationalizes the theory of OCA and construct an index based
on the degree of exchange rate variability, as measured by standard deviation of changes in the log of the
bilateral exchange rate between a pair of countries.3 Table 2 reproduces under BE1 their OCA index for
the year 1987.4 Note that smaller values of the index (exchange rate variability) suggest that the two
countries better approximate an OCA.
In their earlier work, Bayoumi and Eichengreen (1993) focus more exclusively on the symmetry of
structural shocks than other variables. In this model, a high (low) correlation of aggregate supply shocks
between two countries suggests that the economies are subject to symmetric (asymmetric) shocks and
thus good (poor) candidates for a currency union. As in our model, BE2 considers Germany as the
anchor and thus uses the correlation with German aggregate supply shocks. Table 2 also reproduces their
second index, under BE2, compiled from two sources.5
In our scheme, the importance of regional shocks in domestic output would be the main indicator
of regional integration as it gauges the extent of symmetric shocks, and thus the suitability of
joining a currency area in the region. Choosing different forecast horizons other than 20 quarters
produces no qualitative changes in the results, as variance decompositions tend to become stable
after 10 quarters or so. To match the sample period to that used by BE1 and BE2, we reestimate
the model using the data up to 1992Q2, which eliminates the period of 1992–3 ERM crises and the
aftermath.
Table 2 compares estimated indices for each country and their ranks. Group I countries in general
rank higher than those of group II. In all three indices, most countries are ranked higher than 7.
Exceptions are France and Italy in BE1, and Ireland and Italy in BE2 and our index. Group II
countries rank low in general. Switzerland is the main exception and ranks almost as high as group
I countries. The UK and the Scandinavian countries such as Norway and Finland are ranked low in
all indices.
The Spearman rank correlations among the indices are reported at the bottom of Table 2. All three
indices are highly positively correlated with each other, all significant at the 5% level or higher. It is
interesting that our index is in fact more closely related to each of the two BE indices than the correlation
5 Bayoumi and Eichengreen (1994) is the main source, in which they use 1960–90 annual real GDP data, for all countries
but Greece, for which the corresponding index is obtained from their 1993 original paper that uses 1960–88 data.
4 Although 1991 and 1995 indices are also available from the same source, we choose the 1987 index since our index relies
on regression and thus captures average relationship over the sample period and 1987 is closest to the middle of observations in
our sample.
3 For explanatory variables, they follow the OCA theory and choose four factors—the standard deviation of relative output
growths, the dissimilarity of the composition of exports, the extent of bilateral trade, and the average size of the economy.
2 In Chow and Kim (2003), we applied a similar scheme to East Asian countries and found that regional shocks were much
less important in those countries than in Western Europe.
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between themselves. This suggests that although we use only one variable—industrial production, our
simple scheme apparently reflects important OCA characteristics such as openness of the economy, trade
relation, as well as industrial and trade structure of the economy.
Among 15 countries in this study, nine—Austria, Belgium, France, Ireland, Italy, Netherlands,
Finland, Portugal, and Spain—have joined the EMU in stage III that started in January 1999.6
Greece was initially disqualified and joined later in 2000. Three countries—Denmark, Sweden,
and the UK—have decided to opt out. Switzerland and Norway are not members of the EU. Table
3 compares the predictive performance of the three indices in forecasting the participation of these
countries in EMU.
We use the OCA rank as a forecasting tool to pick nine countries that would join the EMU in its 1999
launch, whereby a country would be predicted to join if its rank is 9 or higher and not to join if it is 10 or
6 Among the initial 11 ‘euroland’ countries, Luxemburg is omitted for insufficient data and Germany is assumed the anchor
of the currency area.
Table 2
Comparison with Bayoumi–Eichengreen Indices
BE1 Rank BE2 Rank KC Rank
Group I
Austria 0.008 3 0.41 5 58.2 1
Belgium 0.003 1.5 0.62 2 42.4 2
Denmark 0.063 7 0.68 1 37.4 4
France 0.068 9 0.52 4 28.5 6
Ireland 0.043 5 0.00 14 9.1 12
Italy 0.070 11 0.21 10.5 1.1 15
The Netherlands 0.003 1.5 0.54 3 41.6 3
Group II
Finland 0.098 14 0.22 9 7.4 13
Greece 0.053 6 (0.14) 12 11.8 9
Norway 0.078 12  0.27 15 2.9 14
Portugal 0.068 9 0.21 10.5 10.6 10
Spain 0.088 13 0.33 7 21.1 7
Sweden 0.068 9 0.31 8 12.1 8
Switzerland 0.038 4 0.38 6 29.1 5
UK 0.099 15 0.12 13 9.6 11
Spearman coefficients of rank correlation
BE1 1.00 0.52* 0.72**
BE2 1.00 0.85**
KC 1.00
Note: * and ** denote significance at the 5% and 1% levels, respectively.
(1) BE1: 1987 index from BE (1997).
(2) BE2: Correlation of aggregate supply shocks, compiled from BE (1993) and BE (1994).
(3) KC: Percentage of variance decomposition of domestic output attributed to regional shocks (estimated using the
1960Q1–1992Q2 data).
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lower. (In the following discussion, we exclude Switzerland and Norway in the ranking. Also, using the
1999 membership, we exclude Greece among the participating countries.)7 Interestingly, all three indices
correctly predict the EMU participation or non-participation for nine out of thirteen total cases. For some
countries such as Austria, Belgium, Netherlands, Italy, Spain, and the UK, the entry decision is
consistently well explained by the OCA theory. All but the UK rank consistently high and joined the
currency union as widely expected, especially for the first three. The UK ranks low in all indices and did
not join. There are countries whose decisions are not well explained by the OCA theory, however. They
include Denmark, Finland, Ireland, and Greece. For these, two of three indices would predict wrongly.
Moreover, the three indices do not agree well on them. For instance, Ireland ranks 4 by BE1 but 13 by
BE2 and 11 by ours.
In order to assess the relative forecasting performance of the three indices, we carry out a probit
analysis. First, the event of EMU participation is cast as a binary dummy variable. This is
regressed, in turn, on each index using a probit model. The McFadden R2 statistic (which is a
likelihood ratio index serving as an analog to the R2 in linear regression models) for the regression
involving BE1, BE2 and KC are 13.8, 0.3 and 29.5%, respectively. This suggests that the KC index
contains more information on EMU participation than the other two indices. Besides, the percentage
gain of correct prediction by each estimated model over a naı¨ve constant probability model are
14.0, 0.4 and 30.6% using BE1, BE2 and KC, respectively. This again points to the superior
predictive ability of our index over the two indices of Bayoumi and Eichengreen although the
difference appears marginal.
Table 3
Prediction of EMU participation
Rank BE1-95 BE2 KC-PII
1 Netherlands* Denmark Austria*
2 Austria* Belgium* France*
3 Belgium* Netherlands* Italy*
4 Ireland* France* Spain*
5 Sweden Austria* Belgium*
6 Greece Spain* Netherlands*
7 Italy* Sweden Portugal*
8 Portugal* Finland* Greece
9 Spain* Italy* Denmark
10 France Portugal UK*
11 Denmark* Greece* Ireland
12 Finland UK* Finland
13 UK* Ireland Sweden*
Note: ‘*’ denotes correct prediction of EMU participation or non-participation in the first round (1999). Each index is used
to pick nine countries that would join. For BE1, we use the 1995 index. For KC, we use the index based on period II:
1979Q2–1998Q4.
7 We use the 1995 index for BE1 that is most recent among the indices provided. For ours, we use the index based on period
II estimation. For BE2, there was no choice but to use the same index.
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5. Conclusion
In this paper, we explore a scheme to operationalize the theory of OCA and quantify the suitability of
a common currency for countries in Western Europe. We find that countries that have smoothly moved
to the EMU have a large proportion of domestic output explained by regional shocks; in countries that
had some difficulties in joining the EMU or that decided not to join in the first round, domestic output is
mainly driven by country-specific shocks.
We then construct an index of OCA based on the importance of regional shocks in the determination
of domestic output and compare it with two popular indices that have been proposed by Bayoumi and
Eichengreen (1993, 1997). When countries are ordered by their OCA qualifications, we find that all
three ranks are highly correlated. In terms of the ability to predict EMU participation in 1999, our index
seems to exhibit slightly better predictive performance.
The posterior prediction exercise suggests that the OCA theory can be a valuable tool in explaining a
country’s exchange rate arrangement. The theory at least helps us understand that the core group of
countries that satisfies OCA criteria better than any other countries in Europe should be most willing to
join EMU. The fact that the UK ranks consistently low suggests that her decision to opt out may have
been influenced by OCA considerations. For other countries, however, these indices have relatively low
predictive power. This suggests that their decision to join EMU or to stay out may have been guided by
other reasons not well captured by OCA theory.
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